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As the linear parameter-varying (LPV) system has a large range of parameter variations, it is very difficult to achieve satisfactory control performance for the whole range of parameter variation merely through a constant controller. An effective approach to ensure the desired control performance is to divide the whole parameter range into some sub-ranges, and each sub-range corresponds to a controller. The desired performance can be satisfied via the switching of controllers belonging to different sub-ranges. Accordingly, the LPV control issues involved with certain switching properties (e.g. nondeterministic or stochastic) have received increasing interests within recent decades, and a quite large number of useful results have been reported assuming the switching signals with nondeterministic (e.g. average dwell time (ADT), persistent dwell time) or Markov stochastic properties. However, about some applications in practice, various non-ideal situations might occur, for instance, the exact values of scheduling parameters may not be valid to adapt to controller parameters owing to sensor drift and noise; the system states are not measurable completely for the desired controllers/filters in that a full knowledge of the state vector is rarely available; the various complex dynamics such as model uncertainty, time delays, and faults often exist in the practical systems, all of which bring new challenges and opportunities for theoretical researchers and applied practitioners alike.
In terms of the above discussion on motivations, eight papers are chosen in this special issue from a large number of submissions via a normative peer-review process. These collections contain both theoretical and application-oriented studies for showcasing emerging innovative ideas and technologies, to address various unresolved issues and challenges in the field of hybrid LPV control systems. The main contributions of these studies are briefly provided as follows. An improved reciprocally convex inequality is used to deal with the terms of delays, and the multiple Lyapunov function method is employed to derive the stability condition with less conservatism, which ensures the existence of novel parameterdependent filters with a guaranteed H N performance.
Turning to the field of switched LPV systems with Markov stochastic switching properties, Shen et al. deal with the passive gain-scheduling filtering problem for a class of discrete-time Markov jump LPV systems in the presence of random occurring fading channels. The description of mode information between the system and the presented filter is made via a hidden Markov model. The sufficient conditions are obtained to ensure the existence of an available passive gain-scheduling filter with the aid of the stochastic analysis theory. Besides, Wang et al. concern with the issue of stochastic finite-time H N filtering issue for a class of continuous-time nonlinear Markov jump systems with partially unknown transition probabilities.
In regard to the applications on the hybrid nonlinear systems including the LPV systems, Liu et al. develop a robust global identification approach for nonlinear time-delay systems with slowly sampled outputs. To remove the affect generated by the outliers, a class of robust LPV finite impulse response observation model is constructed in terms of the Laplace distribution. Based on the expectation-maximization algorithm, the model parameters are updated iteratively, and the scale parameter and the random output time-delays are derived, respectively. The effectiveness and utility of the developed approach are testified via the mass-springdamper system and the two-link robotic manipulator. In addition, based on the fuzzy logic system scheme, Li et al. study the adaptive attitude tracking control issue for a class of 3-degree-of-freedom experimental helicopter with actuator dead-zone, model uncertainty, and external disturbances. The state-feedback controllers are designed through the adaptive backstepping technique, such that the reference signals can be trailed within sufferable errors by the elevation and pitch angles, respectively.
